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(54) CllOCOfi BOCCTAHOBJIEHHH rEPMETHWOCTO 3AK OTIOH HO ro IIPOCTPAHCTBA 
(57) Abstract: 

MCT0m>3OBaggt: npg p<*«oeTBD-a3o/i mg*oimh f x pa6oTaat Q6ecacHi m acr noabaneuae s^cxthbboch cnoco6a. 
CynnwcTt, H3o6pereoH«: no cnoco6y ocyx^ecTBTiaiox yoommat ffpaurrpn komdhhw b HHTepaajie 
rooronnta. HaaMerp kohohhw yBcmrairaajoT aa chct yBcmraroaBiiipacH b o<h*we npa tbcpachhh 
neocpMOTa-roft pa^pymaiompft cmcch (HPC). Ec aaxaTOeaKrr b KanoHHy m cooflajDT moct b HHTtpsane 
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Description [Onxcame RaoopeTeaaa]: 

*foo6pcTcaiic oraoorrca k pcuoaTHO-BSQTun^WBHWU pa6orau (PHP), a kucbbo e cnooooaw i 

repMCTR*OJ0CTa 3AKQ710aHOrO UpOCTpaHCTBa. 

H3BecreH cdoco6 BoccraBoaaeBRa repuer Mnii oeiM oaxanoHnoro npocrpaHCTBa nyreu co^amw 
" 36brrOTlHoro A"*"™* aryrrpa o6caaHoa kqtobhm no OTBoorawD k aaxanoeHOwy npoerpaacrey 
(HarerramK mrkocth vim Bspbtaanaeu sapana). npoMcxpmrr HaA/samic tfcaflHOH kotiohhu r 
,Utt »W 3A3opa uexgy ko/iohhor b hcmchthkm xauaeM flj. 

H^ocrmii aaaaara oaxJDowaxrrc* b tqu, qto, Bo-nqpwux, oa^aeae roouromoro /{aBiicaaa ayrc* 
HaracramtH ao^ocTH BbObreaeT paspymeaae xoaoaau nc tojimco b HHTepBane. b xoTopon b aontqeaoM 
npoc^aacTBC Hwecrca neueaT. ho h b wropsanax. r^c ncworra ncr. 9to enacao atih atnocTHOcro 
oOcaflBQflKiviogHM. Bc-BTopbix KjpwaaHne aapaaa npoa^cc uwioKoaxpojinpycMMft, uro uoxer hbbbocth k 

mnvirmrmn rnirmnivt w » — im ■■■ ». i ■ ■ . 



IE 

HaxDonee 



H g306pC TCHHK> DO TCXUmcCKOB CymBOCTR RBFIBCTCH OTOCO<5 ycrpaHCHHH 3aXQ7I0HHblX 

nq>CTo gog py rcai yppnrearo ffWMcipa xoacaafaC 3a nptffem* ynpyrax flefopManaa ■ aaTeppaac Moownnm 
Pi. VBOTrooiae jpnuerpa xonoaHbt npoaaaoaar nyreu rBflpaa/nracxaro bog^cActbbh aa KojioHoy ba 



yvacTxei 

Hqy)crr»TM Maae cTOaro cnpooS a, sasaxjaaerc* b 6o/imm* TpyAooflcocra P a6ox 3* enrr Kcofixn^ojwrrB 
□pmaaam napseruoi t> o6opy^oBaBBH» xcrropoe, sax npaaaao, ac oraaaacTca bmcoxoh Ha^cjSBOCTfaD. 

3aoaaa aaxaxwaerca b aoBumcaaa aftexTBaaocFR po^htho-h3cjwdjiohhwx pa6*r a b caaaesBE 

nocraancHHiiH aa^a aocTHraeTca tcu, w> b cnocofe BoocTaHoimcwja repueTsraBocTSi saxonoHHoro 
iBp ocTpaac rpa nyrm yB caaaea aa flnaucrpa xojiohbm d mrrepBa/ie astvumaH AHauerp soaoaabi 
^™™ a * >T 34 C * MT yBeninniBaiMacflca b d(W npn TBcpflaanc BmspuBnaToa paapymaxmjeft ci^cb 
(HFC) 131. xoropyx> 3axatnn»xrr b K<uioBny h cBaaaaor mdct b rarrcpBane aaojwnaR. npa ctom b xaxttcTBe 
HPC acnaab3yK)T cuect. ROBefcrxosyxi naa ropatoc a oypoBbtx pa6or (CHTB). 

Vcaemaocn, pe*o>BTBo-B3oaRD}ioaHbix pa6ox 110 acopaafKaan ho^mct™octh ueMcaTHoro Konhua ac 
DpcBtaggaeT SQ9i - o6bHcaaerc« Ten, aro npaueHHeubte boojihuhorbmc waTepna/iM (b ocuobhom 
HCMchthmh pacTBOp m pacTBopw cwoji) o6jia^ajoT oOnBAt He^ocTarxoM - ycaa^iBOCTbio. 

B npcayooc MratnyaxfODni CT ramwH rcpMcnnfflocrr, 3axanoHHoro npocnpaHcrea caasKaerca. 3ro 

" T " 1 " " ^ i^ ooaBcfagg cM Marpyoaa aa ooca^yio xonoHny r qeueazabift xaMeab. HanpaMep, 

caaxeaaa AaaacHaa b cgBagaae opoaBocTt> aqexmesKH e^cuostboto aauoa c 
. Doc Ba^bi njEp^opaaaa raxxe npaao^ar k yxyppsensaD cocrosonra xaaosTSoro 
KoatnaJBro ac spewa, aaigacao. aro BEnocpc^KrracBHo b aaTepBaaax ncp^opanaa cccidichhc /kohtqxt/ 
"™ nro KaMHH c KoaoHHoH yny^maerca. nocnenaait ^bkt o6i>acHRx>T yBenmeaaDeM canbi npHaureaa 
a acwomy b pqww«w ee flc^pManaK. nocne onpeoooaca o6ca^aoft Koaoaau Taase t xaa 
, Hafijno^acTca aapynxeaac cc KOHTaxTa c uputsrau. npa 3tom aaaoanboiRe BapynaaaH KOHTaaTa 
oTMcacaw b auicuBaaax naacroB c Bbicoxoa nprmrnjfirunmn a aaBepHau. B naacrax c ooaBemcaBOB 
DOAod Hapymcana aoirra*Ta nocne onpeocoBaa Traiae accro croeaaxrrcH b dohc Bon^He^raaoro Koarairra 
/HHK/(1|. 

C^eaaw pacueraaa nponycaHyjo cnocodeocn, naa oowonrocHBOH Boflbi Kom^esoro uaxpoaasopa uezny 
ofica^Baoat KonoBaott m x^c^caTabiM komhcm. 4*opMyjrjr X^apcii-Dcacoaxa kdOXBO BanBcarb CJit^^yionDO^ o6pa3ocu 

rW e - I>-BHyrpeHBMttflBa»icTp ocucHTaoro Roabist, 




<» = «»--» / 

T 1« 087*1.0 *N 



<1> 



AHavcxp oocBABoft KoaoHHw, u; p-nepcanafl Aunoni, na; x -xo^Haaear rHffpaBmracxax 
canpoTHBacHaa; H-^raaa ifiixposaaopa. m; Q-pacxom Bon«, M^/cyr Bae^eu ofSoaBaacsan EMS- 5 ; P/H - 




<X> 



-7 

Kc^anacara rHajpaanRaccxax conpoTRBncnaa HeooxoaaMo BbrnjcaHTb xparepRA PcftHcjibflca 
rae v - ifflHCMiTOTccitaa aaoxocrb eoflbi / npR 70°C. v ■ 0.5* 10 6 v^/c). 



CB> 
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n P u TyptfyncarHDM PCJWMC KCS^nqBCRT conpoTVBncaHH OCpc^UUDDT no 

* t W> f7IC: a _ 4 ^ ^ ' wiDabtta 3HaqeHK5Xwa: v - 0,5 • 10'V/q d - 0,168 u; a - 0,1 mm 

- 10 4 w; grad P - 4» 10 s IU/m. 

CacrtMa ypazxxesHii /2-4/ pcmaercH MCTOflOM nc«6opa. 

TanM oSpasou, ^epo 303op 0,1 u npH rp^ncBTc flaaneiniH 4 MIIa/M k imrcpsany ncp^opaions uoxct 
nocrynaxfc oxono 22 m 3 oo^u d cynu. 

noBMUKHMc ^aancHHH a o6ca«Kofl kohohhc npHBtynrr a yrom^cHHio cc jDsaMCTpa. Pac^rrw noK«3UBaxrr Ha 
caantao HyxHo noBwarri, ^aanaaw b ko/xohhs, <rro6u ce aaamraft PW*yc yBCJnratncH Ha 0,1 uu flnn 
nqsapbmw uMxposaaopa. 



*opMy7xa «rui p^HanhHwx ncpoampHHft aapyxssoA crreaxB TpytibC no oappttc JIhmc Bwtcr bb^ /5/ 
s — - . — - — - r ♦ — r. *r <0> 

V r x 8 * 1 2 V*i 

ynpyrocrn a«h ciwe. K - 2.1.K> 9 MIIa; P, -myrpeaaec nmanBt, Mlla; P 2 -sHEtxmee flwicwHC, 
Mlla; r t -BHjnpcHaaa paflxyc Tpytifci, ic r a -Baenmnft pswxyc TpytSu, u, V"d/r. 

nyCTb Pj - Pj+P^ H7IH PpPj-P^. 

P^ ■» H36fctTo«iHoe naB7iesne b kojiohhc no cpasHemoo c Hapyjantcu naaneHEKM. 
Torna fropMyna /B/ oy^rr BwrnHflexfe 2. oroo^a 



<7> 



<^ r 2 > <i-|i>< P 2 . r z > npn 5 - 10- V P 3 -20 Mlla; r, - 0.075 icr a - 0.084 m. 



Ik. 



• 33,7 Mlla. 



E»0,07B*»0, 



0»4 



X Ml, 076* 



ecrm uexHy oticaABod KoraoRsaft k b^mcs-thum aanhnpM cynjpcTByrr sasop 
Dejra^roa OJ mm, to floeraxonHo b kohohhc cooparb flaivwHuc 33,7 MIU h oaaop 6^ct ncpcspbrr aa cw 
yBcraraeHHH BBenx Hero j praMerpa sonoHBU. Taxoe ^aancnac a A aj*e (Jonbxnce moxbd coqnan, nyreM 
P yn,n| T tw< B ao/ioHHB moc-ta id mxrphamroik paspymaaozqrA cmccu /HPC/ h b MacTHOcra ones 
■obqcikoboA fliw ropnboc m CopoBux pa6oT /CMTB/ [6|. 



HPC npiMtamDT, rnaBBbiM otipaaoM xqas p aapyuj e mm npoma xpyratMX warcpBanoe (csviuue nopo^u), 



HPC lamp Boero npc^cTaanHarr co6aft noponiKooDpaaaface Dcrx>p»«aic a HeBJpbPBQOaacHfcie uarcpBanbr, 
^aioopte c Bo^oft n^n<nmy» peanooo (pH-12). npn QioiwnaHm nopotmta HPC c bo^oA otipa3yrrcn 
cycocBOKfi (pa6o<iaH o«ecb), Koropaa* 6yny*m saTnrraB o moyp, <waianB2>dl a o6t*xtc o^iezizqai 
Pa3 Pyn ^ n ° D> ° <rc * MMKM B P CMeHH cxBarMBaerca, TBcp^cerr, o^oBpeunaao yB t nmraa flCb B o6uue. 
VB ° m ™ ac ° <5tCM * - cji cffcTPHe n^paTaoBB xounoBCBToB, Bxcg^miBX b cocrao HPC npgB Off rr a 
passBTBJO b nmypc rB^aranxaBBoro auuicbmh (6ance 40 Mn«X nofl fldterggai rn^paTaiBsoHBoro 

ABBTMBBR B TOXe COMCTd p*3BHBa*>TCH BfilipjQKCHHH, npBBOAHmHC X CTO pa3pynKBXD f7J- 



nptwiaraottrt cnoco6 boqjirxbxk oaxonoKBoro npocTpaocTBa ocyn^cTBnHwrcnc^yKraBiM o6pa30M. 



B cxB&XHHy cnycxaarr aonoHHy HKT c Taxjoa pac^croM, *tro6bt hxokbhh xcmho; Baxqqancn na 10-20 uaxxe 
BHTcpBana nep$opaiBiM npo^yxTHBHoro nnacra. Bo36yafla»T n^pKynmnno n npoMMBaioT cxBaaosBy Bo«oft. 
oxnaamcHHofl jjo 0*10°C. 
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3&TBop*noT HPC na bo^c c TtunepaiypoA 0-10°C. 

npa omtpwroM 3*rpytSBOM npocrpamrr« b HKT aaxvnmaiyr cycnamno HPC b ofrbeue, rao6xamo<ou mm 

0(50^ XO/IQHHM D HBTCpBaJie 10-20 U. 



ripo^aaraBaxrr cycncaajoo HPC jjo BwpaamBaHHfl cc ypoBHeft b HKT b 3aTpyt)HQM npocTpancTBe. 

n^no^HHMawT HKT A o vnytmn* pmanmmjoaa Brass Beptopazpoanfaix oTBcpcrafl n npa 
wsoCxiwntficTH ppaMM p apT cmaanmy, buuhbm rafturotmuft o6mu HPC. 

nt^nuajoT HKT Bbanc mnrpna/ia ncp^opaqHH. rcpucncwpyKT aaipyffaoe npocipaHCTBo ea bocuh 

HCOGXC^HMDC flHH paOXIHpCHHH ■ OTDq53K«CHHH HPC. 

. OceaKBaioT CKBaaja&y. 

np^iynvxrrooMnpc^iar^^ to, ncpcKpunie uannoB ^na Bocrynnemw eomj k 

HHTcpaany nep^opaqra npoBoco^rr hc aa cmct r^paanxpncxcro Bo^cacraw Ha KonosHy a 
oo^aam b o6caABoA kqhobbb nocra ro paangp ro ptroa i MartpHiun. 3ro. Bo-ncpe^c. c 
Heo63fl W BUOCTb yPTMponi naxepa; Do-BTopux. yumunaer Bpoieaabie 3arpaTu ba opcB^essce PHP. 
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Claims [Qopuyna K3o6pereHM5i]: 

1. Cnoco6 DOocraaonncaKR rcpMenmHOCTB saxonoHHoro npocTpancTee. nyreu yBernraesKH njiaueTpa 
KcyioHHbi b HHTcpoane vaansaxpat, OTjnwaiomMftcfl tcu. tiro jptawerp kojiohhu yBemramajor 3a c*kt 
yBejnrjH»aron^caca b ofoftue npa TBcpflcwm HCB3pwB»iaToft paapymawn^ft clccch (HPC), xoropyio 

3aXBMBBaX>T B KOJIOHHy, H CtX^aJOT MOCT B HHTCpBajIC SDOJlHmOf. 

2. Cnooo6 no n. 1. orTxireajompAcft tcw, *rro d Eawrec HPC Haxuitoyxrr cucct> B3eccTK0By» jyin ropHbtx n 
6ypoBMX pa6or (CHTE). 



r 
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Drawings ReprexK): 

Ta6iiHqa 



Xa pa KTepucTM kb HPC 







— — XapaKTepucrviKa 

1. BoflocMeceaoe OTHOiueHwe cycneH3MM " 

2. Pacxofl nopouua, tohh Ha 1 m oSbeMa 

3. PacreraeMocTb no KOHycy AaHMM, cm 

4. nnoTHocTb cycneH3MH, r/cM* 

5. 3arycTeBaeM0CTb, npn TeMneparype 20-25 rpaflycoa C. mmh 

6. CqenneHMe ksmh* c Tpy6o«, Mria 

7. ConpoTManeHHe (qmha cpM/ibTpatiMfl boaw. Mna 6onee 

1 8. flaanetme npn pactuHpeHHH. MTja 


3HaseHMe 
0,3-0,5 
1.8 
20,0-25,0 
1.8 
120,0 
5,0 
60.0 
So 45,0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [ 1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4] : 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge 
cub. m/day. Let us introduce the symbols D-d= 6; P/H = grad P, where 5 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula) (3), where v is the kinematic viscosity of the water (at 70 °C v = 0 5 
• 10 v /c). " ' 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10" 6 m 2 Ar d = 0 168 
m; 5 = 0.1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

hi this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where p is Poinsot's factor; 
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fi = 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P! is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; n is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P excess or Pi - P 2 = P cxcess , 

Where P eX cess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 5 = 1 0" 4 m; P 2 = 20 MPa; rj = 0.075 m; r 2 = 0.084 m 
[see original for formula] - 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6], 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7], 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels "for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
m volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 



Drawings: 
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Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3 - 0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 



TRANSPERFECT (TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 



ATI A NT A 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
MEW W 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



RU2016345C1 
RU2039214 C1 
RU2056201 C1 
RU2064357 C1 
RU2068940 C1 
RU2068943 C1 
RU2079633 C1 
RU2083798 C1 
RU2091655C1 
RU2095179 C1 
RU2105128 C1 
RU2108445C1 
RU21444128C1 
SU1041671 A 
SU1051222 A 
SU1086118A 
SU1 158400 A 
SU1212575A 
SU1250637 A1 
SU1295799 A1 
SU1411434 A1 
SU1430498 A1 
SU1432190 A1 
SU 1601330 A1 
SU 001 627663 A 
SU 1659621 A1 
SU 1663179 A2 
SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



3600 ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 77010 



TEL 71) 650*0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 




aw 

Cim Stewart 
TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 

OFFICIAL SEAL r 
MARIA A. SERNA 
NOTARY PUBLIC 
.In and for the Stats of Tow 

My commission axplrss 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 




